Efficient MHC class I-peptide binding is required but does not ensure MHC class I-restricted immunogenicity.
Cytotoxic T lymphocyte (CTL) epitopes are naturally processed peptides bound and presented by major histocompatibility (MHC) class I molecules. Since they are expressed at the cell surface in sufficient amounts to be recognized by CTL, it is generally believed, and in some cases demonstrated, that they bind efficiently to MHC class I molecules in vivo. Based on this knowledge, candidate CTL epitopes are now searched for by identifying peptides that efficiently bind to MHC class I molecules in vitro. We analysed whether this approach is valid by systematically investigating the relationship between MHC class I-peptide binding and peptide immunogenicity. Fifteen peptides that represent known CTL epitopes were tested for their MHC class I binding ability. In a comparative study with 83 peptides that bear the appropriate MHC class I allele-specific motifs but do not contain known CTL epitopes, the CTL epitope-bearing peptides showed the highest binding affinity for MHC class I. This was true for two MHC class I alleles in two different assay systems that monitor peptide-MHC class I binding. Furthermore, selected motif-bearing Kb binding peptides were used to induce peptide-specific CTL responses in mice. Only a subset of the high affinity Kb binding peptides induced reproducible peptide-specific CTL responses, whereas none of the low affinity Kb binding peptides induced a response. Taken together, these results indicate that efficient peptide-MHC class I binding is required for immunogenicity. Vice versa, immunogenicity is not guaranteed by efficient peptide-MHC class I binding, implying that additional factors are involved. Nevertheless, selection of candidate CTL epitopes on the basis of MHC class I binding seems valid. Our data indicate that, although an excess of peptides might be selected, the chance of missing immunogenic peptides is minimal.